It is well known, that air is an active folvent of water, and that its powers of folution are in proportion to its drynefs. It is likewife well known, that in chemical folutions, the adtion of the menjlruum is greatly promoted by heat and agitation. If the temperature of the air then, and the date of the winds, be afcertained, which in the prefent cafe denote the heat and agitation of the menjiruum, the evaporation will be the true index of the drynefs of any particular feafon, fituation, or climate.
To determine the annual evaporation in the neigh bourhood of Liverpool, I procured two well-varnifhed tin veffels;' one of which was to ferve the purpofe of a rain-gage; the other was to be employed as my evapo rating veffel. The evaporating veffel was cylindrical, twelve inches in diameter and fix inches deep. The rain-gage confided of a funnel twelve inches likewife in diameter, the lower end of which was received into the mouth of a large ftone-bottle; and, to prevent any evar poration from the bottle, the pipe of the funnel was flopped with a grooved cork. Thefe veffels were placed in the middle of a grafs-plot, on a rifing ground adjoiiir ing and immediately overlooking the town, about fo venty-five feet above the level of the fea, and with a free expofure to the Sun, winds, and rain. The cylindrical veffel was filled with water within two inches of the top; top; and if, in confequence of heavy rains, there was danger of its overflowing, a quantity of water was taken out; but if, in confequence of long drought,, it funk lower, a quantity of water was then occafionally added; and thefe additions or fubtradions were carefully regiliered. At the end of every month, the depth of rain was firft calculated; and, as each veffel received the fame depth of rain, I had only to examine the quantity of water which had been added to, or laken out of, the eva porating veffel, and the evaporation of the month was afeertained.
The lirft column of the following tables points out the mean temperature of the air at two in the afternoon. The fecond, the char after of the month with refped to the winds, the number of dots expreffing their ftrength;
and, to make this part tolerably accurate, daily obfervations on the winds were marked down, and the character of the month formed from a general furvey of thefe obfervations: our winds are Wefterly for near two-thirds of the year. The third column points out the evapora tion of each month in inches and decimal parts of an inch. The fourth, the depth of rain during each month.
And the fifth, the ftate of the feafons, e being prefixed to the evaporation of the whole three months, r to the rain, and t to the mean temperature. i 2.1.6
Dr. dobson's Observations on

It
It is to be obferved, that in making thefe experiments, 251 grains were allowed for every cubic inch of water;
and that three pounds and twelve ounces of water give a depth of one inch on a circular area of twelve inches diameter. 
A comparative view of the evaporation, rain, winds, and temperature of the air, during the year 1775. 1. It is evident from thefe tables, whether we attend to feparate months, feafons, or years, that the depth of rain is a very erroneous index of the moifture or drynefs of the atmofphere. On comparing the two months July and Auguft of the year 1772, it appears that the tem-J perature the Annual Evaporation at Liverpool, &c. 251 perature of the air, the ftate of the winds, and the eva poration, were nearly the faoie during thefe tvvo months, and yet the rain of Auguft was more than double that of July. The reafon why the greater quantity of rain had no more effed than the fmaller in adding moifture to the atmofphere, is obvious; for on confulting my regifter I find, that the rain of Auguft fell in heavy fhowers, and ran off the ground before it could be evaporated; while that of July, falling in ftnall? drizzling ihowers, gave more time for its evaporation.
Again, the temperature of the air, the ftate of the winds, and the evaporation, were nearly the fame during the firft three months of the year 1773, with what they were during the laft three months of that year; the ftate of the air therefore, with refped to moifture and drynefs, muft have been the fame during* thefe two feafons; and yet the depth of rain, in one of thefe feafons, was much more than double what it was in the other. If we attend to whole years the fame obfervation is con firmed. The rain of i 775 exceeded the rain of 1774 more than eight inches; and hence it might be con cluded, that the atmofphere was more moift in 1775 than in 1774; fhe reverie of this, however, is found to be the fa£l: for there evaporated from a conftant and deter minate furface of water in 1775, full three inches more K k 2 than j Dt-BO&ioifs ObfervWhHs on than evaporated from the fame furface of water in 177 4* plies from other regions, from the furrounding fea, and from the ocean of warmer climates. Hence we fee, why our South and South-weft winds are fo often accompa nied with rain; for as the air fweeps along the warmer latitudes, it involves a large proportion of moifture, which is conftantly and copioufly exhaling from the ocean; and this moifture being retained in a ftate of fo liation till it reaches the colder climates,y is then either collected in clouds or immediately precipitated in rain, according to the different conditions of the atmofphere.
Thefe foreign fupplies, however, are uniformly reftored to the fources from which they were derived: for that proportion of rain which rifes not in vapour, after moiftening and refrefhing the earth, forms fprings, brooks, and rivers, and is thus perpetually returning to the ocean whence it was taken; fo truly philofophical are the words of the preacher when fpeaking of this vaft circulation:
the Annual Evaporation at Liverpool, Sec. 255 circulation: " All the rivers run into the fea, yet the fea u is not fu ll: unto the place from whence the rivers u c o m e , thither they return again."
5.
About a century ago, the ingenious Mr. tow nley, of Townley in this county, made fome accurate obfervations on the depth of rain which fell annually in the neighbourhood of the hills which divide Lancafhire and Yorkfhire; and on taking a medium of fifteen years, he determines it to be 41.516 inches The depth of rain, therefore, at Townley exceeds the depth of rain at Liver pool about four inches. This is probably, however, lefs than the real difference; for there was a fource of error in Mr. tow nley's experiments with which the world was not at that time acquainted. Mr. to w nley's rain-gage was fixed full ten yards above the furface of the earth ; >vhich circumftance, according to fome later obfervations, makes a very material difference in the refult of the experimentfg). Were the obfervations to be repeated at Townley, and the rain-gage placed upon the ground, there can be no doubt but that the depth of rain would confiderably exceed 41.516 inches; for I find from a great number of experiments, made during the laft three Heat is another caufe of evaporation, and when raifed to a fufficient degree may produce this effect with out the intervention of air, and the evaporation confequently go on copiouily in an exhaufted receiver, agree ably to the experiments of the ingenious Dr. ir v in g^.
The following obfervations are added as a farther illuftration of this fubjed. Water may exift in air in three different ftates. 1. In a ftate of perfed folution. 2. In a ftate of beginning precipitation. Or, 3. Completely precipitated, and falling in drops of rain.
In the firft inftance, where the water is in a ftate of perfed folution, the air is clear, dry, heavy, and its powers of folution ftill adive, though it already contains a confiderable proportion of water. In the fecond, the air becomes moift, foggy, its powers of folution are diminifhed, and it becomes lighter in proportion as its water is depofited. It is a lingular and well-attefted fad, that it never rains in the kingdom of Peru; but that during part of the year the atmofphere is conftantly obfcured with is engaged in the procefs. It is fufficient to obferve, that fo long as thele caufes have a general aCtion on the air, they diminiffi its power of folution, and give a damp and foggy ftate of the atmofphere; thatwhen they operate for a confiderable proportion of the year, they produce a moift climate; and that when they more generally do not, and the air retains its moifture in a ftate of perfect folution* the climate is dry. Confequently, that the moifture or drynefs of a climate, do not fo much depend upon the abfolute quantity of waterwhich is contained in the air, as upon the air being in a ftate of perfeCl or imperfeCl folu tion. During long continued fummer droughts, a very large proportion of water is diffolved in the air; notwith standing this, the air is frill dry, and continues to be fo as but as the water remains in a ftate of perfect folution ; long no fooner are the powers of folution diminifhed1 , than what was before a dry, now becomes a moift climate.
(i) D 'Ulloa's Voyage to South America, vol, II. p. 69.
In the Annual Evaporation at Liverpool, 8rc. 259
In the third inftance, the diffolved water may be either flowly precipitated and fall in drizzling rain, or it may be more powerfully difcharged in brifk. rain; or there may be partial and fudden precipitations from par ticular regions, while other parts of the atmofphere ftill retain their water in a ftate of perfect folution. Heavy thunder-fhowers are the moft remarkable inftances of partial, fudden, and copious precipitations. Liverpool, Nov. 20, 1776, L I 2
